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Data Center Area Principal Scientists Staff 

a. Atomic Energy Levels 
and Wavelengths 

J. Reader E. Saloman, C. Sansonetti,  
W. Martin,  

J. Sansonetti, A. Kramida 

b. Atomic Transition 
Probabilities  

W. Wiese D. Kelleher, L. Podobedova, J. Fuhr 

c. Spectral Line Shapes 
and Shifts 

W. Wiese No activities other than updating  the 
bibliography 

d. Database Design and 
Expansion 

Y. Ralchenko, A. Kramida 

e. Bibliographical 
Databases 

A. Kramida, J. Fuhr 
 

                 

R. Ibacache 



NIST Spectroscopic Databases on the World 
Wide Web (address: http://physics.nist.gov) 

 

1. Annotated Bibliographic databases: 

 Transition probabilities, 1914 – 2011 

 Line Widths and Shifts, 1992 – 2011 

 Energy levels and wavelengths, 1908 – 2011 



NIST Spectroscopic Databases on the 
World Wide Web - Continued 

2. Numerical databases: 

(a) Atomic Spectra Database (ASD), Version 4 

 

 This is a new, greatly expanded database covering spectroscopic reference data for 
all chemical elements.  Light elements up to Cu (Z = 29) are covered for most states 
of ionization, heavier elements are usually represented by neutral atoms and low 
stages of ionization. 

 
Version  4.0.(Sept.2010) 
Major Update 
Numerous additions for 
all data, full integration 
with NIST bibliographies 

Version 4.0.1 (Nov.2010) 
 
Mainly corrections 

Version 4.1.0 (May2011) 
 Additions and Updates 
 174 000 wavelengths 
 92 000 energy levels 
 68 000 transition 
probabilities 

 



NIST Spectroscopic Databases on the 
World Wide Web – Continued 

(b) Handbook of Basic Atomic Spectroscopic Data 

(c) Ground Levels and Ionization Energies for Neutral Atoms 
(updated) 

(d) X-ray Transition Energies 

(e) Precise energy levels for Hydrogen and Deuterium 

 

plus related Atomic and Molecular Physics Databases 



The NIST Reference Data Program 

• The NIST Atomic Spectroscopy Data Center puts considerable effort 
into critical assessment of numerical data. 

 
• Only one numerical value is presented for each quantity, estimated 

to be the “best” value. This may be either from a single source, 
evaluated as being the most accurate one, or from an average of 
several sources of about equal reliability. 

 
• For atomic transition probabilities (oscillator strengths), explicit 

accuracy ratings are given. For wavelengths and atomic energy 
levels, the number of tabulated digits indicate the accuracy. 

 
• NIST data tables are limited to REFERENCE data, i.e., data of certain 

minimum quality. 



Critical Spectroscopic Data Compilations 
Completed During 2009-2011 

(usually published in the Journal of Physical and Chemical Reference Data) 

a) Atomic Energy Levels and Wavelengths: 

 (Compilers: A. Kramida, J. Reader, E. Saloman, J. Sansonetti) 

 

          Hydrogen:        H, D, T 

        Cesium: Cs I through Cs LV 

 Barium: Ba III through Ba LVI 

 Argon: Ar II through Ar XVIii 

 Tungsten: W III through W LXXIV  



b) Atomic Transition Probabilities: 
 (Compilers: J. Fuhr, D. Kelleher, L. Podobedova, J. Sansonetti, W. Wiese) 

 

 Hydrogen: H I, D I, T I 

 Helium: He I, He II 

 Lithium: Li I through Li III 

 Beryllium: Be I through Be IV 

 Boron: B I through B V 

 Sulfur: S I through S XVI 

 Cesium: Cs I through Cs LV 

 Barium: Ba III through Ba LVI 

  



Major Spectroscopic Data Compilations in 
Progress or Nearing Completion 

a) Atomic Energy Levels and Wavelengths: 

 (Compilers: A. Kramida, L. Podobedova, E. Saloman, J. Sansonetti) 

  Neon: Ne IV 

 Chlorine: Cl I – XVII 

         Nickel:              Ni I – Ni VIII 

b)   Atomic Transition Probabilities: 

 (Compilers: J. Fuhr, D. L. Podobedova, J. Sansonetti, W. Wiese) 

 Fluorine:          F V  -- F IX 

         Neon:               Ne VI – Ne X 

         Chlorine: Cl I – Cl XVII 

 Nickel:              Ni I – Ni VIII 





























The NIST Reference Data Program 

• The NIST Atomic Spectroscopy Data Center puts considerable effort 
into critical assessment of numerical data. 

 
• Only one numerical value is presented for each quantity, estimated 

to be the “best” value. This may be either from a single source, 
evaluated as being the most accurate one, or from an average of 
several sources of about equal reliability. 

 
• For atomic transition probabilities (oscillator strengths), explicit 

accuracy ratings are given. For wavelengths and atomic energy 
levels, the number of tabulated digits indicate the accuracy. 

 
• NIST data tables are limited to REFERENCE data, i.e., data of certain 

minimum quality. 



Radiative Lifetimes (in ns) for two N I  Levels 

Energy Level Bengtsson et al.  Copeland et al.  Catherinot et al. 

          (1992)                (1987)                   (1979) 

 

3p 4Do
7/2                         44 ± 2        43 ± 3        ----------- 

 

3p 4So
3/2                        26.0 ± 1.5       ------------       23.3 ± 2.3 

 

 

 

 

 

 

     

 

 

     

 

    (Selected from 21 available publications) 



Transition Probabilities  

           (in 106s-1) 




